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1-31. (Cancelled) 

32. (Currently amended) A method of transforming abeam of electromagnetic 
radiation, comprising: 

providing at least one optical element that includes a first and a second aspherical, 
non-planar, non-reentrant surface; 

directing an input optical beam of substantially non-uniform intensity onto the first 
surface, wherein the intensity profile of the input beam is expressible as a first function of a 
first coordinate times a second function of a second coordinate, the first and second 
coordinates being independent of each othe r, and wherein each of the surfaces has a sag 
value that is expressib le as. a siirn of contributions that depend on the first and second 
coordinates, respectively : and 

transforming substantially all of the input beam into an output beam that propagates 
away from the second surface, said' aspherical surfaces selected to perform said 
transforming, wherein the output beam includes a central region over which the optical 
intensity is substantially uniform, the central region including most of the optical power in 
the output beam, the intensity of the output beam outside the region varying gradually to 
substantially reduce diffraction effects. 

33. (Original) The method of Claim 32, wherein said at least one optical element 
includes a first and a second optical element, each of the first and the second optical 
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elements having at least one aspherical, non-planar, non-reentrant surface, the method 
further comprising aligning the first and the second optical elements along an optical axis. 

34, (Original) The method of Claim 32, wherein: 

the first and second coordinates are orthogonal spatial coordinates; and 
the intensity of the output beam outside fixe central region varies gradually to 
substantially reduce diffraction effects. 

35. (Original) A method of designing an optical system for transforming a first 
optical beam to a second optical beam, the first and second optical beams having respective 
intensity profiles, comprising: 

expressing the intensity profile of the first optical beam as a first function times a 
second function; 

expressing the intensity profile of the second optical beam as a third function times a 
fourth function, wherein each of the first and third functions are functions of a first spatial 
coordinate, each of the second and fourth functions are functions of a second spatial 
coordinate, and the first and the second spatial coordinates are orthogonal to each other; 

defining an optical axis along a spatial coordinate orthogonal to the first and second 
spatial coordinates along which two asphericaL, non-planar, non-reentrant surfaces are to be 
aligned; 

constructing a ray-tracing function for the first spatial coordinate using the first and 
third functions; 
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constructing a ray-tracing fimc±ion for the second spatial coordinate using the second 

and fourth functions; and 

using the ray-tracing functions to calculate sag values for each of the surfaces, 

• - ' • - ) 

wherein each sag value is expressible as a sum of contributions that depend on the first and 

second spatial coordinates, respectively. 

36. (Original) The method of Claim 35, wherein the first and the second surfaces 
form part of first and second optical elements, respectively. 

37. (Original) The method of Claim 35, wherein the surfaces are arranged in a 
Keplerian configuration. 

38. (Original) The method of Claim 35, wherein the surfaces are arranged in a 
Galilean configuration* 

39. (Original) The method of Claim 35, wherein the first optical beam is 
stibstantially non-uniform. 

40. (Original) The method of Claim 35, wherein the first optical beam is Gaussian* 
4L (Original) The method of Claim 35, wherein the intensity profile of the second 

optical beam is substantially rectangular. 

42. (Original) The method of Claim 35 ? wherein the intensity profile of the second 
optical beam is substantially uniform. 

43. (Original) The method of Claim 35, wherein the second output beam has an 
intensity distribution selected from the distributions consisting of Fenni-Dirac, super 
Gaussian, and flattened Gaussian. 
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44. (Original) The method of Claim 35, wherein the integrated intensity of 1be 
second output beam is at least 90% that of the first optical beam. 

45- (Original) The method of Claim 35, further comprising manufacturing the 
optical system. 

46. (New) The method of Claim 32, wherein the first and second coordinates are 
polar coordinates. 

47- (New) The method of Claim 32, wherein the first and second coordinates are 
orthogonal spatial coordinates. 

48. (New) The method of Claim 32, wherein the intensity proftte of the output heam 
is substantially rectangular. 

49. (New) The method of Claim 32, wherein substantially all of the input beam is 
transformed for any wavelength within the wavelength range extending from 257 nm to 
1550 nm. 

50. (New) The method of Claim 32, wherein the first and second coordinates are 
represented by the Cartesian coordinates x and y> respectively, and each of the non-reentrant 
surfaces has a two-dimensional sag curve of the form z(x,y) =* z(x) + z(y). 

5L (New) The method of Claim 32, wherein the aspherical surfaces have deviations 
from sphericity of less than about 20 micrometers. 

52« (New) The method of Claim 32, wherein each of the non-reentrant surfaces has 
a sag curve that varies monotonically in the radial direction away from an optical axis along 
which the non-reentrant surfaces are aligned. 
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53. (New) The method of Claim 32, wherein each of the non-reentrant surfeces has 
an optical prescription that is given by a single integral equation. 

54. (New) The method of Claim 35, wherein the intensity profile of the second 
beam is substantially rectangular. 

55. (New) The method of Claim 35, wherein the aspherical surfeces have deviations 
from sphericity of less than about 20 micrometers. 



ARCS2Q010095US2 -5- i<V679,058 



PAGE 9/10 * RCVD AT 5/24/2004 5:15:54 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/4 * DNIS:8729306 * CSID:408 927 3375 * DURATION (mm-ss):0242 



05/24/2304 14:14 408-927-3375 ALMADEN IP LAW PASE 10/10 



Respectfully submitted, 
H. Coufal et al. 




Daniel E. Johnson (Reg. No. 37,033) 
Agent for Applicants 
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